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(57) Abstract: A brushless motor with an automatic temperature adjustment function comprises a motor intelligent power chip
(IC3), a temperature detection circuit, and a subtraction circuit. The motor intelligent power chip is provided with a speed signal in-
put port (Vsp); the temperature detection circuit detects a temperature signal of the motor intelligent power chip, converts the tem-
perature signal into a voltage signal (U1), and inputs the voltage signal to an input end of the subtraction circuit; an external system
control signal (Vout) is converted into a voltage signal (U2) and is input to another input end of the subtraction circuit; an output
end (Vsp_in) of the subtraction circuit is connected to the speed signal input port of the motor intelligent power chip. When the tem-
perature of the motor rises to a certain level, resistance of a temperature sensitive resistor (NTC) drops dramatically, so that an input
voltage of the speed signal input port is lowered, and the rotation speed of the motor automatically decreases but the motor does not
stop. When the rotation speed of the motor decreases, less heat is generated, and the temperature of the motor declines automatically;
hence, the reliability of the motor is improved, satisfying the requirement that the motor does not stop at a temperature of a client.

67) HE.



WO 2013/143136 A1 WAL 00N AT 0 A AR

REERAT:
—  BIEERRRE GRS 21 %03)-

— A B IR H 2T IR E R AL, AL AR DR R (103D IR AR AR RS R, AL
BRE RO WEAEEESMAR D (Vsp) , HEBCARN AL AR I LA BE 2 R 1y (R A5 = HF e
HIEES (U MAZRER R — M A, S RGIEHIE S (Vour) FMRHIEES (U2) AR
TEHER I 5 — AN A, JRE LR B s (Vsp_in) SRR HIALRY BR DO ARG A I E IR LS SRR . 4
EALIE T B — e R, RECRIE (NTC) AYBEAE TURIIE /D, AT B A5 5 i A\ o 1 A A\ B P PRI
HUHLAE R 2 H 2N FRAR, (EAMENL, AL, R, BHLRRE B30~ 0, B Ly etk R

.

H WAL T B R AMEHLR SR .



WO 2013/143136 PCT/CN2012/073378
1

— b B IR E B 2R T T Ak 6 TR A
AR,

AR AW B — R B AR B B T T R B R AL
HREA :

BRI, LU D R LA B — A R (R AL BE 28 MCU Au TGBT BR2h36 fry X 4%
ALEELZE MCU o TGBT Rah s AL &, SMBI R B A4, SERAN I, HIFRR
AN R MATEE MCUER, YTk, —% K &17h Hik LR BT X
HE AR R BB R, wRZ N E KB TPD4122K AL # &%
Fo e a8 TAH EM5001, AX02 R4, XX RERER, SEBEAD,
AN EE, RARE, HAS AT ZER. EROFE LG @
TEMNCHWEMAE AT, —BEAETAHAREERAL, GV RE
Pk, v ETHES KERER URERE, UL HIRK
SEE S

Yok, —STHKRAT L ERFFENERDEE R, Gl @R
AL R NTC 5 d [ R J An il 2 (R, — B 3EE, Kok,
HERETERE, FBREsadl, Leho 1 frr. Bk £ — 2w
A SRR PRI, HEAE G, R RN AL E R R E AL
W, MAEAZEHRAZHEAZ ARG, WEEWEAEARR. P,
— U PR RO E SR AR R AL R R, AL, T DU A
EHAR :

AR E R — M AR SR Ak e BRI AL, AR R
T, B M 0 0 AE 5 IR R R R A5 5 VLA N BUR0% B B oy — M N3, 4b



WO 2013/143136 PCT/CN2012/073378
2

WA AEHMET Vout HErNFBIE BN F — AN N3, IR B R R
Vsp_in HHERAERIFE R ICORBNEZE T ASmD Vsp, HIEZME,
FEEGETWMARD Vsp N EMMK, #HELE K, EVEZE TR,
EAEN, TMEEARER, WREFWEARER, RiIFH P BN BT,

REAEE R AT TREAT F T ULEIM,

— AR AR B 2R T A TR AL, @RS B R 103, Al
FREGH IC3RBEHEEETWMANIG D Vsp, 7 4ME A5 E RN & B Fo
BoEw e, BEFN B EANENEREER 103 WBERESHEHRREE
B85 Ul SyNERE BB 8 — M N3, MR AEEHE T Vout i b EE

U2 BN BBk L B 09 7 — AN NS, JBE BRI S Vsp-in B EALE
AT 103 R B M EEAE SR D Vsp.

3R AR N o B 3 R A [ NTC Foe, [ R4, JE &K [H NTC Fo, [ R4
AR, TSR A M R LR Vec.,

bR IR T NTC i e AL Bk T 6 R R

LARETIR R B BRI E I HORE 1C1, B EHOKE 1C2, L R2,
W R3, WPER7. WLER7. @ E RS Fw [ RY, WHAZHAARE IC1. ZHK
K2 TC2 BB T AR I W B

LR PR o AR R G AR HME 5 Vout I —ANCEE B AR R R B T U2,

bR BTk AT L B A AL P RT. B RS, BLA C2. REE 21, LRI,
W RS BB S BTSN A REHIME T Vout Aul ], mIER1 5
FELRS Z [a] % 5 A HLEAE 5 U2 FHAREEEN M O om, A C. REF 11
Fo PR RS JFBX AR P s o Bl EE 8 R A A,



WO 2013/143136 PCT/CN2012/073378
3

LR A R R R 103 AR RS, RIFRYRY
Fro1C3 R B AR U Hall, B/R T Hall #p Loy 8 T B A2 5 f A\ 2 Al

REWEHAEARAE L AA 0T hA:

1) BRI B A T B R AE T O R R R (E T UL BN BB E R
Bty — AN NS, SIS R SR EIE B Vout YN BRI RSN B — NN,
B e Vsp-in REENFRIELKR 13 RENALE T AmD
Vsp, MEM T/EEEREET, @ NTC B LA A, Bokd g
S Vsp-in JLF% TAMR R R HME 5 Vout Rl i EAE 5 U2, wALIZINE R
GYHE SRR - EWiEEET, YEVEEA SR —ERE, BRI NTC
o P AR RN AR M 4 2 5 ULt RUBIRE K, Bk B it
Sig Vsp-in 8y E=U2-U1, AWfEEZEFRMANRD Vsp N EBMK, Bl

EoH B, EEN, B ERRR R ER, MBI TE, B
M AL B R AR, R B AR E R -SRI, AR P
RS

2) IR P NTC fod [ R4, R4 P NTC fo b B R4 B BXAT R, W3m a7
TR Fo R Ve, E3RIBEE T NTC A B AE G0 £ % R, S £,
i & AR A

) RFRBERAEEERONE IC1. BERCRE €2, B R2, BE
R3., WLFLR7. W R7. WLPLRS oM L RO, WHIZHMAHE IC1. BHEBEAE
[C2 B BT AR E BB, M 2, A A

4) ERPTR I R REHEE T Vout R — MR BHERBLEET



WO 2013/143136 PCT/CN2012/073378
4

U2, AL B8] IR BT 54080 R R 42 M2 & x4, R ENFRARE ) 103
REAEE TR D Vsp ERNES

5) A A B R, B RS, BAC2, HE%Y 21, BRI, ®E
RS B Bk Ja 1 i 07 S HE A AP 30 R AR B 5 Vout Fulth 2 [A], WL FE R1 5 o [H RS
ZAH A ARG U2 8RR BB N, A CL REE 11 ful
FEL RS JF B dt R W s - Bl SE 2 7 R A o, A1, 3 AR,
Pt B 33t A -

Bl 1R A% 550 R AL B O 4 R

B 2 5% AR U Y R EE T A

B3 R 2 X AL B

] 4 & NTC v, FHL FEL{8 o 6 B R b 1 otk 2 1]
BARLHH A

T 8 3 3 LR S A1) 5F 25 A I E AR R A (R — 25 i e B A

wE 2 B3, —MEHREE RN ER R, BEeiE
AR 103, BAFRIREH I REFEEETMARD Vsp, A4E
T 45 i R R B R v R B, R RN B A A B TR b 1C3
AR T IR RS UL NS BB — AN NS, SNER R sl
5 Vout #53% R HBE1E 5 U2 M ONEBOR BB B 5 — MR, SRk LB B I
S Vsp-in HEEMNEF IR I REHNFEZETWMARD Vsp, BEZEN
W, BEB, 5 R B L NTC o P R4, IR L NTC Fa i, fEL R4 BB B AR K, 9 S
M E IR Voo, BRI NTC ARG R H kT, WiZHBETE
BAEEE AR 101, BE AL 102, B R, A R3S, M RT. W HRT.



WO 2013/143136 PCT/CN2012/073378
5

B RS A [ RY, WRIZH AR IC1. ZEBOAE [C2 B E W AR ZE R,
SN R LRI B Vout HIE — AN oL B 48 4 K B R AE 5 U2, Frad g AL T L B
EAEH ML RT, HEL RS, WA C2, RAEZ 71, BRI, # P RS & BK)E F 307
HBEANLRREGE S Vout Fudh o, wH R SR RS ZF W& AR E
65 U2 ek B B i N3, BA C2. REF Z1 Fud [ RS IR BX AT R o
ORI R A fulty, EAE RGN 103 EEEm R aa, wyLE
WG 13 REEE Ao Hall, ER T Hall gl # T EGE TN
B WA f T =& R OIC3,

REPERIERE: w3 Prx, Wik EEAM LS Vspoin # 8 E=U2-U1,
Vsp_in = (1+R9/R8)* (Vout*R5/ (RI+R5) — vcc*R4/ (NTC+R4), 4wl 4 Fras, W
4 B NTC W M IEE L, EEFERELT (FEZNT T0), EHK
#, [ENTC &9 FL(E 3F % K, ELi% A F o [ R4 B PELAE, B2 5 Ul=vcexR4/ (NTC+R4)
JUTPAET 0, Jh ok B B B4 i om Vsp-in JLF %5 THME R SEHIME 5 Vout 4Rk
HEGE T U2, BRI R REHE T30 E — R R EAT; YR ylRE I 3
—EEE, BEEE NTC WEMELZERY, BEHRNBELNEEES
Ul=vee#R4/ (NTC+RA) Hr 2UB|3 &, J8 7k B B4 B B 3 Vsp-in 89 W B =U2-U1, A
MRS RN D Vsp MNEER, BEES 8 2 EE, EAE,
AR R AR, BMNEEE T, Ebx e TEE AR,
W RE P AR ER-EEEN, AR PR R

LRI AR A BAEERET A, ERKANERT AR, &
MEMAEEALANRFER G RRETHENLE. B, R, 446, 4
, HHEZHBEET X, HE2ERLAHRFTEZA.



WO 2013/143136 PCT/CN2012/073378
6

A E K

L, —M AR E 2R T a6y BRI AL, GEENERIRE R (1C3),

HALE RS R (1C3) REREEESRMAWD (Vsp) , AFEET: B

B R RO e B Rk B, R RO B M A E B R R (1C3) B
BEAE SR ARERGE T (VD) MNERE R B — NN Sw, S0 R R 5
&5 (Vout) ##m BT (U NZE BB H — N swm, BiE BB
B s (Vspoin) HEEANFRGREH (1C3) REHEEFE TR ARD
(Vsp),

2. ARWEAFIZER 1 Prak ey — A BH IR JE & 30 oy ah ey BRI AL, HAF
FEAETF: BEENEBAHERSE I (NTC) fud [ (R4) , BHE (NTC)
fodl P (R4) BBRATR, FsmadldsEtfm iR (Vee),

3. MRABAFNER 2 frafty —th B IRE & 2B T oAk B R R AL, AR
T BECRME (NTC) W B RT3 & .

4o ARBARNE SR 1 2 303 prad oy — M A IR K | 20 W 2k 69 TR e
M, EFHAEET: e T EQEZEHOE IC) . BHRAE (1), &
FL(R2) . B.PHR3). WL QR7). WP R7) . HE RS Fud[H (R9), WRIEH
R EE (ICD) . B H AR (1C2) 8 32 T AR % B %

SRABAKI Bk 13 2 3 3 fraf oy — M LA IRZ B 30 P87 30 Ak 69 TR AL,
HAEE T SRR A HIE T (Vout )il 1 — MO IR b B 45 40 ok B 12 5 (U2)

6. MRAEAHA FER 5 Prak ey — M B RE B 2R o ey TR AL, A
TEF: Prfey e BRI (RD . B (RS . BAE (C2). BEE (1),
#IE (R . B (RS) B Bk & 1 i 0 22 4 D0 R 42 105 5 Vout Fodth 2 Jal,



WO 2013/143136 PCT/CN2012/073378
7

#IE (RD 8 (RS Z[AF A (A) 8l JEE 5 (U2) 8 ARk BB i N
S, LA (C2). FAR%E (Z1) fodfH (RS) HFEAA KW S AEHET & (A) fo
M.

TARGEAA R 180 2 28 3 frad o —F BRI E 8 307 30 ak 09 TR AL,
HAEAT: wAEGRESH (1C3) AR NN E4, BFEES
Ro(1C3) ZEHEE/RLM (Hall), B/RTLMH (HalD) ¥ oAl oh s T B 54
NE|EALE BRI FE SR (103D,



WO 2013/143136 PCT/CN2012/073378
1/4

Vout

. [
-

B b
B Pl A Y

I,




WO 2013/143136 PCT/CN2012/073378
2/4
LAl i
| SESS
EERNE % 1 _
B Vsp_in IC3
o RiEE % Vsp

VOUt U2 :H




WO 2013/143136 PCT/CN2012/073378
3/4
Vee
R) R7 R9 )
NTC% RTINS — B
——+
L m RS —
0 Vsp_in 103
[
& U2 — + VSp
Vout R6
() ::RSU Al =




WO 2013/143136 PCT/CN2012/073378
4/4

NTC (5% 48 )

T0




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/073378

A.

CLASSIFICATION OF SUBJECT MATTER

See the extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HO2P, HO2H

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPI, EPODOC: power generation, temperature, speed, velocity, motor, electric machine, chip, control, board, circuit

the whole document

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 202026268 U (ZHONGSHAN BROAD-OCEAN MOTOR CO., LTD.), 02 November 1-7
2011 (02.11.2011), see description, paragraphs 0015-0016, and figures 2-3
Y JP7-133795 A (TAMA DENKI KOGYO KK), 23 May 1995 (23.05.1995), see description, 1-7
paragraphs 0005-0014, and figure 1
A CN 102255282 A (CHONGQING CHANGAN AUTOMOBILE CO., LTD.), 23 November 1-7
2011 (23.11.2011), see the whole document
A CN 2717105 Y (DATECH TECHNOLOGY CO., LTD.), 10 August 2005 (10.08.2005), see 1-7

[ Further documents are listed in the continuation of Box C.

B See patent family annex.

*

“A”

“R

“T

“y

“p”

Special categories of cited documents:

document defining the general state of the art which is not
considered to be of particular relevance

earlier application or patent but published on or after the
international filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date
but later than the priority date claimed

w

wy

wy

“ &

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

17 December 2012 (17.12.2012)

Date of mailing of the international search report

03 January 2013 (03.01.2013)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No.
Haidian District, Beijing 100088, China
Facsimile No.: (86-10) 62019451

6, Xitucheng Road, Jimengiao

Authorized officer

XU, Xiaojuan

Telephone No.: (86-10) 62411872

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/073378
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 202026268 U 02.11.2011 None
JP7-133795 A 23.05.1995 None
CN 102255282 A 23.11.2011 None
CN2717105Y 10.08.2005 None

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/073378

CONTINUATION OF A. CLASSIFICATION OF SUBJECT MATTER
HO2P 6/08 (2006.01) i
HO2H 7/08 (2006.01) i

HO2H 5/04 (2006.01) i

Form PCT/ISA/210 (extra sheet) (July 2009)



ERERRE

I
PCT/CN2012/073378

A, ERASE

T B I oL
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: HO2P, HO2H

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 ] A 2 N 3] P o, B P (B PR 6 P, RIS FH R 2=m] CRIE DD )
CNPAT, CNKI, WPL, EPODOC HHL, 3, DIk, KW, WE, HE, FE, Of, &6, B, temperature,

speed, velocity, motor, electric machine, chip, control, board, circuit

C. XXt
K A SIUHSCHE, R, FEHIHERBUE HH R IR BURIEE Sk
Y CN 202026268 U (7 L K FL ISR PR 2 =) 1-7
02.11 H 2011(02.11.2011) Wi BHF555 0015-0016 Bt LA KBt 5] 2-3
Y JP ¥ 7-133795 A (TAMA DENKI KOGYO KK) 1-7
23.5 F 1995(23.05.1995) W1 BH 455 0005-0014 Bt LA B 1] 1
A CN 102255282 A (ERK 2R R B IR 2 7)) 23.11 A 2011(23.11.2011)| 1-7
WA
A CN 2717105 Y (&R (A R 24 )) 10.8 H 2005(10.08.2005) 1-7
WA

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS

S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G
“&” AR A s

[ e 28 SC B 5 AT H 301
17.12 H 2012(17.12.2012)

] s 24 ot S5 H 40
03.1 H 2013 (03.01.2013)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

ZHUE R
I
HiL 5. (86-10) 62411872

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




ERERRE

¥ b HiE 5

PR R A PCT/CN2012/073378
EESSR LY AT A AT
R
CN 202026268 U 02.11.2011 ¥
JP *F-7-133795 A 23.05.1995 ¥
CN 102255282 A 23.11.2011 ¥
CN 2717105 Y 10.08.2005 ¥

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




ERERRE

b FRIE 5
PCT/CN2012/073378

A EHEMSHE

HO2P 6/08 (2006.01) i
HO2H 7/08 (2006.01) i
HO2H 5/04 (2006.01) i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

